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> colorants and preservatives (such as tartrazine, benzoates, sorbates etc.), > sweeteners (aspartame), or > due to enzymopathy. The range of differential diagnoses of the nonimmunologically mediated forms of food intolerance further includes chronic infections (such as lambliasis), neuroendocrine tumors (such as carcinoid), and psychosomatic reactions that cause or can imitate symptoms of intolerance (1, 2, (4) (5) (6) (7) (8) (Figures 1 and 2) . The specifically immunologically mediated forms of food intolerance are subsumed under the term food allergy and, considering the rising prevalence of food intolerance, pose a differential diagnostic problem for patients and physicians alike. The incidence of food allergies is subjectively overestimated. In one survey, one fourth of the population claimed to be suffering from food allergy (2, 4, 7) . The actual prevalence in adults is 2% to 5%, with the different organ systems (skin, gastrointestinal tract, cardiovascular system, lungs etc.) being described with differing frequency as the site of manifestation of the allergy depending on the patient sample studied (3, 4, 6, 9, 10) . The prevalence in young children is higher at 5% to 10%, with different foods being responsible for the food allergies in children and adults (e- Table 1 ).
The learning objectives of this article are to equip the reader to > differentiate exactly between food intolerances and food allergies > acquire knowledge of the broad range of differential diagnoses of food allergies and food intolerances > employ a structured approach to the differential diagnosis of food allergies and food intolerances.
Method
A selective literature search including national guidelines and the databases PubMed, the Cochrane Library, and the Erlangen University interdisciplinary data register of chronic inflammatory and allergic diseases was undertaken to establish the current state of knowledge relating to food intolerances. The search included German and English language publications and the authors' personal data resources. The articles consulted were selected on the basis of the authors' own subjective assessments and extensive clinical experience. A formal meta-analysis or structured evaluation of all the publications was not undertaken and is hardly practically feasible in view of the volume of available literature.
Causes of non-immunological food intolerance > Salicylates, biogenic amines > Sulfites > Sodium glutamate > Colorants and preservatives, sweeteners > Enzymopathies Prevalence of food allergy > in adults: 2% to 5% > in young children: 5% to 10%
Overview of range of food intolerance reactions
Examples of important functional and structural causes of food intolerances; anti-tTG antibodies, antibodies to tissue transglutaminase ; EHEC, entero-toxic Escherichia coli ; ETEC, entero-hemorrhagic Escherichia coli; CIBD, chronic inflammatory bowel disease 
Differential diagnosis: non-immunologically mediated food intolerances
Since the population prevalence of functional and structural, non-toxic and non-immunologically mediated clinical presentations (Figures 1 and 2 ) are much commoner (15% to 20%) than the immunologically mediated true allergies (2% to 5%) or toxic disease mechanisms, diagnostic evaluation should initially consider the nonimmunologically mediated differential diagnoses when it is uncertain what is causing the patient's symptoms (e.g. carbohydrate malabsorption, neurodermatitis, pancreatic insufficiency, mastocytosis, [ Figure 3] ). This should always be performed before embarking upon detailed immunological investigation aimed at detecting the presence of a systemic or local food allergy. This also appears relevant in view of the frequent association of carbohydrate malabsorption, histamine intolerance, or infections with atopic diseases or food allergy. It is also necessary to rule out the presence of other underlying diseases, intolerances, and pathologies predisposing to food intolerance by means of serum analysis, diagnostic imaging techniques, endoscopic examinations and histological analyses, for example in order to avoid overlooking chronic inflammatory bowel disease, celiac disease, a lymphoma, mastocytosis or tumors etc. (1, 4, 6, 11) . Since this article describes the differential diagnosis of food intolerances and food allergies based on the Erlangen interdisciplinary data register of chronic inflammatory and allergic gastrointestinal diseases, because of the enormously broad spectrum involved, the respective differential diagnoses are listed only in summarized form; detailed descriptions can be found in the literature sources cited.
Differential diagnosis of non-immunologically mediated food intolerances (non-allergic food intolerances)
A transient (single occurrence with complete remission) or chronic (permanent symptoms due to persisting triggering factors) reaction (such as abdominal, autonomic nervous or systemic symptoms) usually does not allow direct inference of the presence of an allergy, intolerance, infection, intoxication, or hyperalimentation but always requires taking an exact medical history and, if necessary, targeted diagnostic measures.
Depending on the patient's medical history, a functional or structural cause of the food intolerance will be suspected (Figures 1 and 2) . A suitable basic
Primary differential diagnosis
If the cause of the symptoms is uncertain, first consider the non-immunologically mediated differential diagnoses and perform specific diagnostic testing.
Further diagnostic measures comprise differentiated immunological diagnosis for detection of a systemic or local food allergy.
Overview of diagnostic approaches to the differential diagnostic spectrum of food intolerances and allergies; * 1 both clinical pictures can also coexist; ESR, erythrocyte sedimentation rate; GPT, glutamate pyruvate transaminase; NSE neuron specific enolase; ERCP, endoscopic retrograde cholangio-pancreaticography 
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Carbohydrate malabsorption
Carbohydrate malabsorption is a frequent consequence of an enzyme disorder.
Intolerances
Medication with sulfonamides and metronidazole can lead to the manifestation of intolerance. Figure 3 will not be required for every patient but should be applied on a case by case basis with reference to the history, clinical findings, and possible differential diagnoses, as well as previous findings, in a cost conscious manner (4, 8, 11) . Diagnostic imaging procedures, endoscopy, histology, and stool examinations can assist in diagnosing diseases of structural etiology involving different types of food intolerances, such as fat intolerance in patients with gallstones, reflux esophagitis, or pancreatic insufficiency. Chemical laboratory tests are used, for example, to detect eosinophilia, increased inflammatory activity, or IgA antibody deficiency, and autoantibody assays (transglutaminase, anti-enterocyte antibodies etc.) can provide evidence of, for example, chronic inflammatory bowel disease or an infection.
CIBD, chronic inflammatory bowel diseases
In many cases, intolerances or food intolerances only develop during the course of the various underlying and concomitant diseases. Some individuals with chronic inflammatory bowel disease, for example, develop meteorism, flatulence, and diarrhea after ingesting milk because of lactase deficiency (Figure 2 ) (1, 4, 8, 11) . These intolerances should be identified at an early stage since they aggravate the disease course and complicate dietary management and hence considerably compromise quality of life. The Erlangen database shows that a major diagnostic problem is that today it is often attempted only to exclude structural diseases by means of serological or instrumental diagnostic tests, while the positive detection of functional disorders often remains inadequate. Diseases of structural etiology are understood to include primary organ pathologies of the gastrointestinal tract (such as achalasia), while functional disease is characterized by normal morphology but an isolated functional impairment (such as lactase deficiency).
Carbohydrate malabsorption
Carbohydrate absorption is significantly affected by disorders such as lactase deficiency (intolerance of milk sugar) and diseases affecting the transport of certain mono-and disaccharides. Impairments of the digestion and absorption of simple carbohydrates are the commonest non-immunological food intolerances in the European population (lactose, fructose, sorbitol malabsorption etc. [ Table 1 
]).
Carbohydrates cannot be absorbed in the small intestine of patients with, for example, lactase deficiency or a transport defect (such as GLUT 5 in fructose transport, or GLUT 2 for glucose, galactose and fructose transport) and therefore reach the large intestine in osmotically active form. Here, they are metabolized by bacterial decomposition to short-chain fatty acids, methane, carbon dioxide, and hydrogen which induce meteorism, flatulence, abdominal pain, and diarrhea (1, 4, 8, 11) . Since many foods contain carbohydrates, carbohydrate intolerance in the form of malabsorption of fructose, sorbitol and lactose can lead to many undifferentiated intolerances without an exact knowledge of the inducing foods. Other enzyme deficiency states and transport disorders are listed in Table 1 .
Small bowel bacterial overgrowth
If the H 2 breath tests for fructose, lactose and sorbitol (and possible lactulose) are positive, bacterial overgrowth of the small intestine should be considered as a possible cause of the food intolerance. As with carbohydrate malabsorption, this condition often leads to meteorism, flatulence, diarrhea, and pain in a nonspecific pattern involving a variety of foods. Patients with postoperative changes, peristaltic disorders, diabetes mellitus, and patients who are medicated with immunosuppressives or proton pump inhibitors are especially affected. An H 2 breath test for glucose should be performed to rule out small bowel bacterial overgrowth.
Diagnostic procedures
Endoscopy, histology, and stool examinations can reveal structural and infectious diseases that may be associated with various food intolerances.
Small bowel bacterial overgrowth
If the H 2 breath tests for fructose, lactose, sorbitol (if necessary, also lactulose) are positive, small bowel bacterial overgrowth should be considered as a possible cause of food intolerance.
FIGURE 4
Immunological mechanisms in food allergies (gastrointestinally mediated Grade I-IV allergies) according to Coombs and Gell
Histamine intolerance
Histamine intolerance is caused by a disorder of the metabolism of mainly exogenously supplied histamine (histamine-rich foods and semiluxuries). This is most commonly attributed to a deficiency of the enzyme diaminoxidase (DAO) which is responsible for the extracellular biotransformation of histamine (12, 13) . But histamine-N-methyltransferase (HNMT) responsible for intracellular histamine breakdown may also be involved. About 1% of the total German population of 82 Mill. is affected by histamine intolerance, 80% being middle-aged women (13) . The symptoms of histamine intolerance are highly variable and affect almost all organs. These range from typical cutaneous effects of histamine (erythema, pruritus, flush, urticaria), gastrointestinal complaints (flatulence, colics, diarrhea), respiratory complaints (nasal obstruction, rhinorrhea, asthma attacks), cardiac complications (hypo-and hypertension, arrhythmias) to headache or dysmenorrhea (13, 14) .
A slight increase in histamine concentration above the normal range already causes incipient vasodilatation, increased secretion of gastric fluid and mucus, and contraction of the smooth muscles. A further increase leads to tachycardia, arrhythmias, and typical cutaneous reactions. There may also be hypotension, bronchospasm and, with a rapid rise in histamine concentration, shock or cardiac arrest (12, 13) . The gastric acid secretion and smooth muscle contraction which already starts when there are slight increases in histamine levels explains why many people with food intolerances and allergies in whatever form have unspecific abdominal symptoms such as dyspepsia, a sensation of bloating and tension or pain. Typical trigger factors of histamine intolerance are listed in the e-Box (12, 14) .
Salicylate intolerance
The prevalence of salicylate intolerance in Europe is 2.5% (8) . The classical symptoms of salicylate intolerance are respiratory complaints (blocked or runny nose, sinusitis, nasal polyposis, bronchial asthma), but can also lead to gastrointestinal complaints with meteorism, flatulence, diarrhea and, rarely, to colitis with strictures and ulcers (5, 14) . The pathogenesis of salicylate intolerance is based on an inhibition of cyclooxygenase-1 by salicylates and other non-steroidal pain medications, but also by salicylate-containing foods and other acids (such as benzoic acid or colorants) resulting in reduced prostaglandin synthesis (5).
In intolerant individuals this leads to activation of the leukotriene metabolism with increased formation of LTB4 and/or LTC4-E4. This condition is detected by a blood cell test (heparinized blood) with incubation of 5-acetylsalicylic acid and arachidonic acid or by provocation tests (nasal, bronchial, oral [5] ).
The recommended treatment is abstinence from the inducing substances; the most important foods concerned are listed in e- Table 2 .
If dietary therapy alone is insufficient, treatment with leukotriene receptor blockers or deactivation with acetylsalicylic acid should be attempted (5) (see supplementary case report).
Differential diagnosis of immunologically mediated food intolerance: food allergy
Among the food intolerances and immunologically mediated diseases, food allergy exhibits the greatest complexity. This is due to the heterogeneous pattern of clinical symptoms associated with food allergies (including intra-individually). Diagnostic assessment should also include the much more common nonimmunological intolerances and diseases of other etiology.
Since it is rarely clear at the patient's first visit to a medical practice whether a food intolerance is of nonimmunological or immunological etiology or is due to a combination of the two mechanisms, diagnosis of food allergy should focus not only on identifying a specific trigger factor but should also include a detailed evaluation of the possible differential diagnoses and therefore attempt to distinguish the patient's condition from other chronic diseases.
General principles of allergy diagnosis
For the diagnosis of food allergy it should be considered that different sensitivities and specificities may be observed between the various diagnostic tests, depending on the Coombs and Gell type I-IV allergy (Figure 4) , systemic or local manifestation, type of symptom onset (immediate: <2 hours, intermediate: 2 to 24 hours, delayed >24 hours), intestinal or extraintestinal manifestation, the disease group examined, the allergen present, and the medical discipline involved (2, 4, 8-11, 15, 16) . The experienced clinician will therefore base his or her diagnostic strategies and procedure on a precise medical history, physical examination, and an analysis of the pattern of symptoms and time course. Demonstration of a provoked, allergen induced reaction
Salicylate intolerance
The prevalence of salicylate intolerance is 2.5% in Europe.
Food allergy
Food allergy shows the greatest complexity among the food intolerances and allergic diseases.
in the patient or organ system is regarded as the gold standard (2, 6, 11, 16) . Diagnostic approaches vary according to the allergy specialist and dermatologist (e.g. oral allergy syndrome, cutaneous reactions), the lung specialist and otorhinolaryngologist (e.g. nasal or bronchial obstruction) or the internal specialist and gastroenterologist (e.g. abdominal cramps, colitis), since they are dealing with different patient clientèles, differential diagnoses, cross reactions (box), and types of allergies. Clear guidelines are available for IgE-mediated food allergies (6, 17) , although the frequency of IgE-mediated food allergies varies among young children and adults and between the different allergens and organ manifestations (4, 6, 8, 9, 11, (15) (16) (17) . In contrast to seropositive IgE-mediated food allergy, for the non-IgE-mediated reaction and for atypical, oligosymptomatic or chronic disease manifestations a more extensive, differentiated, stepwise diagnostic procedure is often required before provocation testing is performed (2, 4, 9, 11, 18, 19 ).
Stepwise diagnostic procedure for food allergies
Specific allergological routine diagnosis begins with taking a dietary history, completing a nutrition diary, performing skin tests (e.g. prick test) for food extracts, environmental antigens, mould fungi, spices etc., assay of total IgE and the suspected allergen specific IgE antibodies in serum, in order to detect evidence of IgE specific sensitization (4, (8) (9) (10) (11) 20) . If clinically unequivocal postprandial reactions are observed which are consistent with the results of skin tests and antigen specific IgE sensitization, this diagnostic approach can in many cases already exactly define and identify the IgE-mediated allergic disease (1, 4, 8, 10, 20) . With the typical combination of intestinal and extraintestinal symptoms immediately after allergen ingestion with monovalent or oligovalent sensitization, oral provocation testing in atopy (IgE-mediated allergy) is confirmatory in nature but is still regarded as the diagnostic gold standard (9) (10) (11) 16) . If the elimination diet is unequivocally successful with this constellation, oral provocation as a confirmatory reaction is unnecessary from the clinical perspective.
The diagnosis of food allergy becomes much more difficult if oligo-to polyvalent IgE sensitizations are present, if the patient's symptoms are atypical (chronic clinical picture) or if local IgE-mediated or delayed reactions (non-IgE-mediated allergy types II-IV), or contradictory signs of sensitization are present. Although the structured, blinded oral provocation test is the gold standard in this case, with this constellation initially the
Gold standard
Demonstration of a provoked allergy-induced reaction in the patient or organ system is regarded as the gold standard. non-immunologically mediated differential diagnoses should be considered and ruled out and oral provocation testing should be placed at the end of the diagnostic chain. Besides the aforementioned diagnostic modalities for IgE-mediated food allergies, a search is made for signs of a non-IgE-mediated food allergy that show to what extent the suspicion of an allergic reaction is justified (Figure 3) . When important differential diagnoses are ruled out and the routine diagnostic parameters (skin tests, antigen specific IgE) are uninformative, the presence of a local IgE-mediated (seronegative) form of allergy, a non-IgE mediated allery, or an intolerance may be considered (1, 9-11, 18, 20-22) . For non-IgEmediated type II-IV allergies, the diagnostic repertoire is much smaller than for systemic immediate-type reactions. Possible signs of delayed type II-IV food allergies are (9-11, 15, 17, 21, 23, 24) :
> the delayed positive skin test evaluated after 24 to 48 hours > determination of the C3 and C4 complement factors (consumption in type II) > detection of immune complexes (IC-IgG, -IgA, -IgM and -IgE; for type III) > cytokine analysis (tumor necrosis factor alpha, interferon; for type IV). As an important supplementary component it is also recommended to use screening techniques to detect the presence of an allergic disease in the gastrointestinal tract or increased mediator production with excretion of methylhistamine in 12-hour urine; allergen identification can then be achieved through targeted gastroenterological allergy testing (4, 11, 20, 21) . The methylhistamine test shows that patients with food allergies and involvement of the gastrointestinal tract eliminate significantly more methylhistamine after ingesting whole food than on a hypoallergenic elimination diet, such as a hypoallergenic potato-rice diet. Mediator production is diet related. In mastocytosis patients it is much higher and remains elevated at a constant level on different types of diet. Although this simple functional test for methylhistamine excretion in urine is not specific for food allergies, it is very useful for providing objective evidence of histamine related symptoms (3). This test determines endogenous histamine, which should be distinguished from exogenously supplied histamine which can induce histamine intolerance.
If the clinical problem cannot be defined with the usual IgE and/or non-IgE based routine diagnostic tests (Figure 3 ) in the presence of elevated methylhistamine excretion, either an oral provocation test (extraintestinal symptoms) or more extensive medical differential diagnostic tests with targeted endoscopic allergy diagnosis (intestinal symptoms) is advisable. A specimen can be taken endoscopically. Immunohistochemical analysis is then performed to determine > whether and in which intestinal segments intestinal eosinophilia or increased numbers of mast cells are present > whether gross lesions are present in these segments and whether intestinal IgE antibodies (local type I allergy) or increased TNF alpha (local type II to IV allergy) are produced in the intestinal secretion as the expression of an allergic gastrointestinal tract (2, 4, 17, 18, 21, (23) (24) (25) . For detection of the intestinal IgE antibodies it is recommended to perform endoscopically controlled segmental intestinal lavage (20, 22) , which includes the entire gastrointestinal tract, but which is particularly effective in the terminal ileum, cecum, and rectosigmoid junction (20). Patients with food allergies and atopy or local Th2 immunodominance (seronegative type I allergy) much more commonly have intestinal IgE in the relevant intestinal segments. The combination of IgE and eosinophilic cationic protein (ECP) from the endoscopic lavage has proved to be a good predictive parameter for recognizing allergic bowel disease (2, 20) . It can be diagnosed against which foods the intestinal IgE antibodies are directed. In patients with non-IgE-mediated allergy (types II-IV) it was found that no intestinal IgE is usually present in the lavage, and rather that elevated TNF concentrations are found in the absence of inflammation.
In combination with the results of the medical history, cutaneous, serological or intestinal IgE analysis (skin, blood, intestine) and the intestinal cytokine concentrations, finally, a potential range of allergens corresponding to the presumed allergy type (IgE versus non IgE) are assessed for their clinical relevance in the provocation test (2, 11, 16) . The guidelines recommend standardized oral provocation testing (6, 11, 22) . Alternatively, mucosal oxygenation and segmental intestinal lavage can be used to test the suspected foods. To obviate the need for elaborate oral provocation testing, the trigger allergens are identified ex vivo on the basis of their quantitative mediator and cytokine release (2, 21, 23) (see supplementary case report). Although this method is not explicitly included
Stepwise diagnostic procedure for food allergies: Detection of an allergic disease in the gastrointestinal tract or increased mediator production by methylhistamine excretion testing.
Detection of intestinal IgE antibodies
Endoscopically guided segmental intestinal lavage is recommended in the entire gastrointestinal tract, and is most effective in the terminal ileum, cecum, and at the rectosigmoid junction.
in the guidelines at present, it was evaluated in comparison to blinded oral provocation testing and was found to be a valuable additional diagnostic resource for gastrointestinal allergic manifestations, when oral provocation is too hazardous or if the patient refuses provocation testing (2, 21, 23, 25) .
Differential diagnosis of diseases associated with food intolerances
If non-specific evidence of food reactions is found, other conditions which may present with symptoms similar to those seen in intolerances or allergies should be ruled out, such as chronic inflammatory bowel diseases, chronic pancreatitis, irritable bowel syndrome, eosinophilic gastroenteritis, systemic mastocytosis, celiac disease, and microscopic colitis.
Infections
The commonest (chronic) infections are lambliasis, chronic salmonellosis, infections with Blastocystis hominis, but also infections caused by parasites such as ameba, ascaris, pinworms, and Strongyloides. Further infections which because of infection-triggered immune responses (skin reactions, eosinophilia, IgA elevation, diarrhea) direct suspicion towards food intolerance as the cause of the symptoms, are urogenital infections and/or bacterial overgrowth.
Mastocytosis
The symptoms of systemic mastocytosis can include not only cutaneous signs but also episodic gastrointestinal complaints such as nausea, burning abdominal pain, diarrhea, ulcer diseases, gastrointestinal bleeding and malabsorption (60% to 80% of affected patients) (e1). The severity of the symptoms can vary from mild nausea and pain to acute gastric ulcer and bleeding. The symptoms resemble those of the underlying diseases, most likely histamine intolerance or food allergy. The causal factor is the triggered release of mediators from immature proliferating mast cells in the bone marrow, gastrointestinal tract, or skin (e2). Release may occur spontaneously and may be triggered by a wide variety of physical, pharmacological, and/or psychological stimuli.
The pathogenesis of systemic mastocytosis is based mainly on a mutation of transmembrane c-kit receptor tyrosine kinase, which is responsible for the proliferation and maturation of mast cells. Tyrosine kinase usually requires stem cell factor for this process. The receptor can become permanently activated due to a mutation of the c-kit, however, and thereby increase mast cell proliferation and also facilitate the release of mast cell mediators (e1).
A symptom scoring system and the determination of serum tryptase and methylhistamine excretion in urine are central diagnostic indicators. The diagnosis has to be confirmed by a histological analysis of tissue (skin, gastrointestinal tract) or bone marrow biopsy to demonstrate mast cell infiltration.
The most important therapeutic measures are: > avoiding the known trigger factors > mast cell stabilization (cromoglycate, corticosteroids, cyclosporin) > reducing mast cell growth (cladribine, interferon) > antagonizing secreted mediators (H 1 and H 2 antihistamines, leukotriene receptor blockers) (e2). The first therapeutic studies evaluating multityrosine kinase inhibitors such as imatinib as a further option are now available (e3).
Eosinophilic esophagogastroenteritis
A characteristic feature of eosinophilic esophagogastroenteritis is eosinophilic infiltration of the esophageal, gastric and intestinal mucosa. Isolated organ segments or their combinations may be affected (1, 2, 4) . The typical complex of symptoms consists in episodic abdominal pain, nausea, vomiting, and diarrhea.
In 40% to 65% of patients eosinophilia is found in the differential blood count. Chronic inflammatory bowel diseases, parasitic infections, and tumors should be excluded. In addition, evidence of allergy with IgE There has been little research to date on the relationship between food allergies and intolerance reactions and psychological symptoms and stress factors has been little researched to date. However, the study results available thus far suggest the existence of indirect and direct interactions (1, 11) . For example, psychoimmunoneurological testing has now shown that following the release of adrenaline as a response to stress, mast cells are stimulated through noradrenergic nerve fibers and react by releasing messenger substances such as histamine. On the other hand, chronic physical distress such as a food intolerance is in itself also a psychological stressor which compromises quality of life and can secondarily induce or exacerbate depression and anxiety disorders. 
is characterized by eosinophilic infiltration of the esophageal, gastric and intestinal mucosa.
Neurovegetative psychological and somatoform disorders
Research results to date suggest indirect and direct interactions between food allergies/ intolerance reactions and psychological symptoms.
Please answer the following questions to participate in our certified Continuing Medical Education program. Only one answer is possible per question. Please select the answer that is most appropriate. How high is the prevalence of food allergies in adults? a) 0% to 1% b) 2% to 5% c) 6% to 8% d) 9% to 11% e) 12% to 14% Of what intolerance is an X-chromosomally inherited enzyme deficiency the cause? e) Trehalase deficiency f) Lactase deficiency g) Glucose-6-phosphate dehydrogenase deficiency h) Alcohol dehydrogenase deficiency i) Galactase deficiency
I
Case 1
A 51-year-old female patient with long history of ulcerative colitis proved refractory to the standard treatment with mesalazine and steroids. She reported recurrent postprandial symptoms and acute episodes. The patient has a history of pollinosis and chronic eosinophilia. Serological tests showed IgE (92 U/L) still in the upper range of normal and an elevated methylhistamine level in urine (14 µg/mmoL creatinine x m² BSA [BSA, body surface area]). The functional blood test using peripheral leucocytes incubated with 5-acetylsalycilic acid showed a pathological result. This was confirmed clinically by oral provocation followed by bloody diarrhea and fever.
Abstention from salicylates in foods and medications including mesalazine led to complete remission of the ulcerative colitis.
As a differential diagnosis for ulcerative colitis, the patient may retrospectively be seen to have had allergic enterocolitis or salicylate intolerance colitis spuriously presenting as ulcerative colitis over a period of years. This underlines the wide range of symptoms observed in patients with food intolerance and clearly illustrates that structured diagnosis is indispensable to verify the reported symptoms.
Case 2
A 47-year-old female lawyer with first diagnosis of ulcerative proctosigmoiditis in 1998. No other diseases known. Family history of atopic dermatitis.
The patient received drug treatment for the colitis with prednisolone and 5 ASA from 1998 to 2003.
The patient reported recurrent postprandial symptoms with bloody diarrhea and abdominal pain, especially after consuming bread and pastries. For more than three years she had also noticed intolerance of legumes and oranges.
Prick testing
Positive skin reaction to house dust mites, negative to spices, foods and mold fungi. Serology: no elevated IgE (27 U/L), no specific IgE against foods. Antibody against transglutaminase was negative.
Diagnostic evaluation with oral provocation could not be performed due to the patient's professional commitments.
Segmental endoscopic lavage
An elevated total IgE value of 9.3 U/mg protein was determined in the rectum (normal range <0.35 U/mg protein) and a specific IgE to soya (0.60 U/mg protein), rye flour (0.80 U/mg protein) and wheat flour (0.55 U/mg protein) (22) .
Mucosa oxygenation
Testing of the viable intestinal biopsies for the mediators histamine, eosinophil cationic protein, mast cell tryptase and TNF-alpha revealed significantly concentration-dependent increased release of these immune mediators on rye (23) .
An elimination diet of wheat, rye and soya produced a complete remission which has now been persisting for more than four years. Concluding diagnosis: local (seronegative), IgE-mediated allergic enterocolitis.
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